Sarcomatoid adrenocortical carcinoma: a comprehensive pathological, immunohistochemical, and targeted next-generation sequencing analysis.
Adrenocortical carcinomas (ACCs) with sarcomatous areas represent an extremely rare type of highly aggressive malignancy of unknown molecular pathogenesis. The current study was planned to gain insight into its molecular genetics using a targeted next-generation sequencing approach and to explore the status of epithelial-mesenchymal transition (EMT)-associated markers (E-/P-/N-cadherins, MMP-2/-9 and caveolin-1), downstream transcriptional regulators of EMT-related signaling pathways (ZEB-1/-2, Slug), stem cell factors (Oct3/4, LIN28, SOX2, SO17, NANOG, CD133, nestin), and markers of adrenocortical origin/tumorigenesis (SF-1, β-catenin, p53) in phenotypically diverse tumor components of 6 cases. Thirteen pathogenic variants of ACC-associated TP53 and CTNNB1 genes were detected in epithelial and/or nonepithelial components in 4 out of 6 tumors. Three cases had identical mutations in distinct components, 1 of which contained TP53/CTNNB1 in 3 out of 5 components, whereas 1 harbored a single TP53 mutation only in the nonepithelial component. By immunohistochemistry, SF-1 and E-/P-/N-cadherins were found positive only in the epithelial component of all cases, whereas the nonepithelial components were mainly enriched for nestin, ZEB-1, and MMP-2/-9. β-Catenin demonstrated an aberrant nuclear localization in the sarcomatoid component of 5 cases, whereas p53 was strongly positive in nonepithelial constituent in 4 of 6 cases. In summary, we have shown that Wnt/β-catenin signaling pathway dysregulation and mutational inactivation of TP53 are common genetic events in sarcomatoid ACCs, a subset of which being monoclonal in origin. These tumors are enriched for EMT-related markers and stem cell factors, potentially conferring a poor prognosis, which might be exploited as novel therapeutic targets.